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Results and discussion

Figure S1 CO2 capture performance of CaO-PO and 20Ce-CaO-PO over ten cycles in 

a vertical fixed bed reactor. (a) Carbonation conversion as a function of cycle number, 

(b) carbonation conversion as a function of time. CeO2 doping significantly improved 

CO2 sorption rate. Reaction condition: calcination: N2, 850 °C, 10 min; carbonation: 

15% CO2, 85% N2, 650 °C, 15 min.
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Figure S2 XRD patterns of 20Ce-CaO-PE-4 after steam hydration at different 

temperatures.
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Table S1 N2 physisorption results of fresh CeO2-doped CaO-based pellets.

Sample Specific surface area (m2/g) Pore volume (cm3/g)

20Ce-CaO-PO 9.7 0.016

20Ce-CaO-PE-1 6.4 0.011

20Ce-CaO-PE-2 6.4 0.011

20Ce-CaO-PE-3 6.3 0.011

Fresh 20Ce-CaO-PE-4 6.1 0.010

Table S2 Carbonation performance of the CaO-based pellets prepared in this study and 

those reported previously.

Testing condition
Carbonation 

conversion (%)

Calcination Carbonation

Cycles

Initial Final

Ref.

N2, 850 °C, 5 min
15% CO2, 85% N2, 650 °C, 

25 min
25 72 20 1

N2, 850 °C, 10 min
15% CO2, 85% N2, 650 °C, 

20 min
17 51.9 30.2 2

N2, 900 °C, 10 min
15% CO2, 85% N2, 650 °C, 

30 min
17 76 21 3

N2, 850 °C, 10 min CO2, 850 °C, 10 min 30 45 30 4

40% CO2, 60% N2, 900 °C, 

5 min

15% CO2, 85% N2, 650 °C, 

30 min
25 68 29 5

steam, 850 °C, 10 min
15% CO2, 85% N2, 650 °C, 

15 min
20 75.1 29.9

In this 

work
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